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1
TRANSFER DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a transfer device that is
preferably provided between a semiconductor manufacturing
device and an aisle, and used for a shelf that temporarily
stores an object containing a substrate necessary to manufac-
ture a semiconductor and changes a storage area for the object
within the shelf.

2. Description of the Related Art

When substrates such as a glass substrate and a silicon
substrate are brought from one location to a semiconductor
manufacturing device and when processed substrates are car-
ried to another location, a conventional scheme utilizes a box,
referred to as a container, to contain multiple substrates and
transfers the container. In transferring the container, an over-
head transferring vehicle which travels near the ceiling is
used to save space in a semiconductor manufacturing factory.

The container has to be temporarily stored, depending on
how a preceding process and a supplemental process progress
in the manufacturing process of semiconductors. In order to
store the container, a shelf for storing the container is pro-
vided above a loader and an unloader for the semiconductor
manufacturing device. The semiconductor manufacturing
device has a transfer device. The transfer device can auto-
matically transfer an appropriate container from the shelf to
the loader when the substrates are ready to be processed. The
transfer device can also automatically transfer from the
unloader to the shelf a container containing processed sub-
strates.

In order to save space, a semiconductor manufacturing
factory has semiconductor manufacturing devices on both
sides of an aisle across from each other. The loader and the
unloader are provided between the semiconductor manufac-
turing device and the aisle. The transfer device is provided
between the loader/unloader and the aisle.

Japanese Unexamined Patent Application Publication No.
2001-298069 discloses a transfer device and a shelf. The shelf
in Japanese Unexamined Patent Application Publication No.
2001-298069 has horizontal and vertical aisles so that a con-
tainer held by the transfer device can move inside the shelf.
This structure saves as much space as possible. Moreover, the
transfer device has rails each used for moving a holding unit,
which holds a container, in the vertical direction and the
horizontal direction. The rails are attached to the shelf. This
structure provides aisles that are as wide as possible.

As recent substrates are becoming larger, a container for
containing the substrates is becoming heavier. Such a trend
requires a transfer device to be stiffer.

SUMMARY OF THE INVENTION

Accordingly, preferred embodiments of the present inven-
tion provide a transfer device which has sufficient stiffness
and maintains a sufficiently wide aisle around the footprint of
the transfer device.

A transfer device according to a preferred embodiment of
the present invention transfers an object stored on one of a
plurality of shelf plates to another one of the shelf plates, the
shelf plates being arranged vertically and horizontally and
provided to a shelf. The transfer device includes two pillars
arranged to vertically stand in front of the shelf; an upper rail
which is horizontally attached to upper front surfaces of the
two pillars so as to tie the two pillars together; a vertical rail
which is vertically and slidably connected to a side surface of
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the upper rail; alower rail which is provided under the vertical
rail sandwiched between the two pillars to tie the two pillars
together such that both ends of the lower rail abut lower
portions of the two pillars, and connected to the vertical rail in
a manner which allows the vertical rail to slide, the vertical
rail being provided in a plane formed in phantom between the
two pillars; and a holding unit which projects from the verti-
cal rail to the shelf and is slidably connected to a side surface
of the vertical rail, and configured to detachably hold the
object, wherein the vertical rail moves in the plane.

This structure allows the upper rail and the lower rail to
guide the vertical rail, which contributes to improving stift-
ness of the transfer device. This structure also makes it pos-
sible to disperse a load between the upper rail and the lower
rail. Consequently, the upper rail can be made thinner to avoid
excessively projecting into the aisle. Furthermore, the lower
rail is preferably provided in the same plane as the pillars are.
This structure makes it possible to substantially reduce an
above-the-ground thickness of the transfer device, which a
user can feel when passing by. Consequently, this feature
contributes to providing a wider aisle.

Furthermore, the transfer device may preferably include a
cover which is provided in front of the two pillars, and covers
a moving area of the holding unit, wherein the cover includes
an upper cover which covers the upper rail, and a lower cover
which is provided behind the upper cover and covers a lower
portion of the moving area.

The upper rail may preferably include a horizontal driving
unit configured to horizontally drive the vertical rail, and the
lower rail may not include the horizontal driving unit.

This structure makes it possible to use a thin lower rail for
the transfer device, which contributes to providing a wider
aisle.

The vertical rail may include a vertical driving unit which
is attached to a side surface at an upper end of the vertical rail,
and vertically drives the holding unit, and the upper rail may
be provided below the vertical driving unit.

This structure makes it possible to keep a space wide over
the transfer device, which contributes to easily preventing
interference of the transfer device with the object held by the
overhead traveling vehicle.

The above and other elements, features, steps, characteris-
tics and advantages of the present invention will become more
apparent from the following detailed description of the pre-
ferred embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a perspective view showing a transfer device
as a whole.

FIG. 2 depicts a perspective view showing the transfer
device with a cover removed.

FIG. 3 depicts a plan view showing the transfer device and
a user from the side.

FIG. 4 is a plan view showing from the side how the user
opens a door and reaches an object.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Preferred embodiments of the present invention will
described with reference to the drawings.

FIG. 1 depicts a perspective view showing a transfer device
as a whole.

FIG. 2 depicts a perspective view showing the transfer
device without a cover.
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As shown in the drawings, a transfer device 100 is provided
in front of a device 200, such as a semiconductor manufac-
turing device, and a loader and unloader 201, and transfers an
object 202 from one of a plurality of shelf plates 301 to
another one of the shelf plates 301. Here, the shelf plates 301
preferably are vertically and horizontally arranged, and pro-
vided to a shelf 300. The transfer device 100 includes pillars
101, an upper rail 102, a vertical rail 103, a lower rail 104, a
holding unit 105, a cover 106, a horizontal driving unit 107,
and a vertical driving unit 108.

The pillars 101 vertically stand in front of the shelf 300. In
the present preferred embodiment, the pillars 101 are
arranged such that a space therebetween is slightly wider than
the width of the device 200, and arranged so that a plane
located between the two pillars is parallel or substantially
parallel with the front surface of the device 200.

The upper rail 102 is horizontally attached to the upper
front surfaces of the two pillars 101 in order to tie the pillars
101 together. In the present preferred embodiment, the upper
rail 102 includes an endless belt used to horizontally drive the
vertical rail 103.

The vertical rail 103 is vertically provided in the plane
including the two pillars 101, and is slidably attached to a side
surface of the upper rail 102. The vertical rail 103 and the
upper rail 102 are arranged so that they overlap with each
other in a front-back direction.

The lower rail 104 is provided in a plane formed in phan-
tom between the two pillars 101. The lower rail 104 is pro-
vided under the vertical rail 103, and sandwiched between the
two pillars 101 to tie the pillars 101 together such that both
ends of the lower rail 104 abut lower portions of the two
pillars 101. Moreover, the lower rail 104 is attached to the
vertical rail 103 in a manner which allows the vertical rail 103
to slide. In other words, the lower rail 104 and the vertical rail
103 are provided in the same plane, and the vertical rail 103
moves in the plane.

Inthe present preferred embodiment, the lower rail 104 and
the vertical rail 103 are connected to each other via a pulley
case 131. The pulley case 131 is fixed to the vertical rail 103.
Thus, the pulley case 131 and the vertical rail 103 move
together in a direction where the lower rail 104 extends. It is
noted that in the case where the pulley case 131 has insuffi-
cient stiffness, a bracket may be provided to connect the
vertical rail 103 with the lower rail 104, bypassing the pulley
case 131.

The holding unit 105 detachably holds the object 202. The
holding unit 105 projects from the vertical rail 103 to the shelf
300, and is slidably connected to a side surface of the vertical
rail 103.

In the present preferred embodiment, a flange 203 is pro-
vided on an upper portion of the object 202 to hold the object
202. The holding unit 105 horizontally moves to hold and
release the flange 203. The holding unit 105 includes a hook
151. When the flange is inserted into the hook 151, the hook
catches the bottom surface of the flange 203 and lifts the
object 202.

The horizontal driving unit 107 is attached to an end of the
upper rail 102, and horizontally drives the vertical rail 103. In
the present preferred embodiment, the horizontal driving unit
107 drives the endless belt, included in the upper rail 102, in
a forward direction and a backward direction. Hence, the
vertical rail 103 attached to the endless belt horizontally
moves, being guided by the upper rail 102 and the lower rail
104.

It is noted that the horizontal driving unit 107 preferably is
not attached to the lower rail 104. This is because the lower
space in front of the transfer device 100 is preferably kept
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wide. Hence, as long as the lower space is not affected, a small
driving unit may be attached to the lower rail 104.

The vertical driving unit 108 is attached to a side surface at
the upper end of the vertical rail 103, and vertically drives the
holding unit 105. In the present preferred embodiment, simi-
lar to the upper rail 102, the vertical driving unit 108 drives an
endless belt, attached to the vertical rail 103, in a forward
direction and a backward direction. Hence, the holding unit
105 attached to the endless belt is guided by the vertical rail
103, and vertically moves.

In the present preferred embodiment, the upper rail 102 is
preferably provided below the vertical driving unit 108. Thus,
when the vertical driving unit 108 moves together with the
vertical rail 103, the vertical driving unit 108 and the upper
rail 102 do not interfere with each other.

The cover 106 is a wall-shaped member which separates
the user and the transfer device 100 when the transfer device
100 is running. The cover 106 is provided in front of the two
pillars 101 to cover the entire moving area of the holding unit
105. The cover 106 preferably includes an upper cover 161
which (i) projects forward to cover the upper rail 102 located
in the upper moving area and (ii) extends along the upper rail
102; and a lower cover 163 which (i) is provided behind the
upper cover 161 and (ii) covers the lower portion of the lower
part of the moving area. In the present preferred embodiment,
the lower cover 163 preferably includes three doors 162. The
user opens the doors 162 to reach the transfer device 100 and
the loader and unloader 201.

The shelf 300 is provided above the loader and unloader
201, and temporarily stores an object 202 received from an
overhead transferring vehicle and another object 202 to be
transferred to an overhead transferring vehicle. In other
words, the shelf 300 acts as a buffer for the objects 202
provided near a machine. In the present preferred embodi-
ment, the shelf 300 preferably includes three columns of the
shelf plates 301, and each column preferably includes three
shelf plates 301 vertically arranged. Thus, the shelf 300 can
store nine objects 202 in total. Furthermore, the shelf 300
includes an aisle vertically extending between the shelf plates
301. This structure allows the object 202 to be vertically
moved in the shelf 300.

Furthermore, a space is provided between the shelf 300 and
the loader and unloader 201, so that the object 202 can be
horizontally moved through the space. Thus, the shelf 300
allows the transfer device 100 to freely transfer the object 202
inside the shelf 300.

The loader and unloader 201 is a device which brings to the
device 200 a substrate contained in the object 202, and puts a
processed substrate into the object 202 and carries the object
202. In the present preferred embodiment, the loader and
unloader 201 also works as the shelf 300 to temporarily store
the object 202.

FIG. 3 depicts a plan view showing the transfer device and
the user from the side.

The transfer device 100 described above includes the upper
rail 102 and the lower rail 104 horizontally provided. In
addition to the high stiffness, the transfer device 100 includes
forward-projecting (on the left of FIG. 3) portions concen-
trated in its upper area. Such a structure allows the transfer
device 100 to maintain a desired width for a user H and a
vehicle to travel. In other words, the transfer device 100 can
keep the aisle width substantially wide.

Furthermore, the vertical driving unit 108 preferably is not
provided above the pillars 101, and does not interfere with the
upper rail 102. This structure can keep a space wide over the
entire or substantially the entire transfer device 100. Hence,
even though an overhead traveling vehicle is provided over
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the device 200, this structure successfully prevents interfer-
ence of the transfer device 100 with the overhead traveling
vehicle.

FIG. 4 is a plan view showing from the side how the user
opens a door and reaches an object.

As shown in FIG. 4, suppose the case where the transfer
device 100 is out of service, and the user H opens the doors
162 on the cover 106 to reach an object 202 stored on the
loader and unloader 201. Even in such a case, the user H is not
bothered by the lower rail 104, and can easily reach the object
202. This is because the lower rail 104 is provided to a
relatively lower portion of the transfer device 100, and does
not project forward of the pillars 101.

It is noted that the present invention is not limited to the
above preferred embodiment. For example, instead of catch-
ing the flange 203 provided on an upper portion of the object
202 and transferring the object 202 with the object suspended,
the holding unit 105 may include a hook to be inserted into a
lower portion of the object 202 and to lift the object 202. The
shelf 300 can store the objects 202 three high and three wide,
for example. The loader and unloader 201 according to the
above-described preferred embodiment also stores the
objects 202. Consequently, the loader and unloader 201 is a
part of the shelf 300.

Any given combination of the constitutional features
described in the specification may be appreciated to imple-
ment a preferred embodiment of the present invention other
than the above described preferred embodiment. Although
exemplary preferred embodiments of the present invention
have been described in detail above, those skilled in the art
will readily appreciate that many modifications are possible
to the exemplary preferred embodiments without materially
departing from the novel aspects of the present invention.
Accordingly, all such modifications are intended to be
included within the scope of the present invention.

The words such as “vertical”, “plane”, and “parallel” are
used within a margin of error without departing from the
intents of the present invention. Moreover, the word “loader
and unloader” describes a device which is capable of either (1)
one of bringing in and carrying out an object, or (ii) both
bringing in and carrying out of an object.

Preferred embodiments of the present invention are appli-
cable to an automated shelf for a machine placed near a
semiconductor manufacturing device, for example.

While preferred embodiments of the present invention
have been described above, it is to be understood that varia-
tions and modifications will be apparent to those skilled in the
art without departing from the scope and spirit of the present
invention. The scope of the present invention, therefore, is to
be determined solely by the following claims.

The invention claimed is:
1. A transfer device which transfers an object stored on one
of a plurality of shelf plates to another one of the plurality of
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shelf plates, the plurality of shelf plates being arranged ver-
tically and horizontally on a shelf, the transfer device com-
prising:

at least two pillars arranged to vertically stand in front of
the shelf;

an upper rail which is horizontally attached to upper front
exterior surfaces of the at least two pillars so as to tie the
at least two pillars together;

a vertical rail which is vertically and slidably connected to
a side surface of the upper rail;

a lower rail which is provided under the vertical rail, sand-
wiched between the at least two pillars to tie the at least
two pillars together such that both ends of the lower rail
abut lower portions of the at least two pillars, and con-
nected to the vertical rail so as to allow the vertical rail to
slide; and

a holding unit which projects from the vertical rail to the
shelf and is slidably connected to a side surface of the
vertical rail, and configured to detachably hold the
object; wherein

the vertical rail, the lower rail, and the at least two pillars
are arranged in a same plane formed in phantom
between the at least two pillars;

the upper rail is located outside of the plane and arranged in
parallel with the plane; and

the vertical rail is arranged to move in the plane.

2. The transfer device according to claim 1, further com-
prising a cover which is provided in front of the at least two
pillars and covers a moving area of the holding unit, wherein
the cover includes an upper cover which covers the upper rail,
and a lower cover which is provided behind the upper cover
and covers a lower portion of the moving area.

3. The transfer device according to claim 1, wherein the
upper rail includes a horizontal driving unit which is attached
to an end of the upper rail and configured to horizontally drive
the vertical rail, and the lower rail does not include the hori-
zontal driving unit.

4. The transfer device according to claim 1, wherein the
vertical rail includes a vertical driving unit which is attached
to a side surface at an upper end of the vertical rail and
configured to vertically drive the holding unit, and the upper
rail is provided below the vertical driving unit.

5. The transfer device according to claim 1, wherein the
vertical rail is connected to a rear surface of the upper rail.

6. The transfer device according to claim 1, wherein the
vertical rail is arranged between the upper rail and the shelf.

7. The transfer device according to claim 1, wherein the
vertical rail is arranged between the upper rail and the shelf.

8. The transfer device according to claim 2, wherein the
transfer device is arranged between the shelf and the cover.

9. The transfer device according to claim 2, wherein the
lower cover includes at least one door that is openable by a
user to provide access to the transfer device.
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